H omelessness rates have increased in Canada over the past 10 years, with more than 32 000 individuals using emergency shelters during 2002 in Toronto alone. 1 Homeless individuals have a high prevalence of physical illness, mental illness, and substance abuse, and a higher level of health care needs than individuals with housing. [2] [3] [4] [5] [6] Between one-fourth and one-third of the homeless have a serious mental illness, such as schizophrenia, major depressive disorder, or bipolar affective disorder. [6] [7] [8] Further, homeless individuals are more likely to have chronic medical conditions, and die earlier than those in the general population. 2, 3, 5, 9, 10 To address their complex health needs, a number of mental health programs for the homeless have been developed and share several elements, including multidisciplinary intensive case management models and mobile teams. [11] [12] [13] [14] Such resources, however, are scarce or inaccessible to homeless mentally ill individuals, who face several barriers to accessing mainstream health services and appropriate disease management. 4, [15] [16] [17] As a result, they often rely on emergency department visits or inpatient hospitalizations for their care, [18] [19] [20] [21] which often result in longer hospital stays and higher costs. 22, 23 Alternative interventions to improve the health of homeless individuals are therefore urgently needed. Collaborative mental health care is an important component of mental health reform in many countries. Given the complex health and social services needs of this population, which requires multidisciplinary interventions, it offers an opportunity for comprehensive, coordinated care and enhanced clinical resource management. 24, 25 Despite a growing literature on collaborative interventions targeting specific populations, in Canada and abroad, the homeless are one of the populations that are absent from the experimental literature. 25 Similarly, innovative shelter-based interventions have been described, but not rigorously studied. [26] [27] [28] The goal of this research was to examine factors associated with positive outcomes for homeless men who were followed by a shelter-based collaborative mental health care team. It was hypothesized that clients would improve clinically and would, through engagement and treatment, successfully obtain housing. It was also hypothesized that poor outcomes might be associated with treatment nonadherence, antisocial personality, and substance use disorders. [29] [30] [31] [32] [33] Study findings could be helpful in program planning and allocation of both health and shelter-based resources in major urban centres with significant homeless populations.
Method

Description of Context
Fusion of Care is a model of service delivery developed at Seaton House, one of Canada's largest shelters for homeless men, with a capacity of 560 beds, in partnership with St Michael's Hospital, a teaching hospital affiliated with the University of Toronto. 34 Our collaborative Fusion of Care team includes a client support worker, a nurse, 2 counsellors, all full-time shelter employees, as well as a family physician and a psychiatrist, both from St Michael's Hospital, who offer concurrent clinics at the shelter, half a day weekly. The team provides in-house integrated medical care and case management, and has the capacity to serve 40 clients at any one time. 34 The target population is clients whose health needs exceed the hostel's resources and who are unable to access community-based services. The team meets weekly to discuss treatment plans for clients. The physicians work in close collaboration, through direct and indirect consultations.
Data Collection
The project was approved by the University of Toronto Research Ethics Board. Using a standardized abstraction form, data were collected from Fusion of Care program charts and the hostel databases for all 73 clients referred to the program between March 2004 and February 2005. Outcome data were collected for 2 points in time, at entry to the program and 6 months subsequent. Only clients who continued in the program for 6 months were included in the analysis.
Outcome Variables
The 2 outcome variables were clinical status and housing status 6 months after referral to the program. Changes in clinical status were extracted from physician notes, and housing outcomes were extracted from counsellor notes and the shelter databases. Clinical improvement was defined as an improvement in mental status, established during multidisciplinary weekly team rounds. It was based on the physicians' clinical impression of change, including overall function. Improvement or lack of improvement from program entry was recorded in the client's chart. An improvement in housing status was indicated if after 6 months the client had secured housing in the community.
Independent Variables
An indicator for past self-reported forensic involvement was created; it coded as "1" if the client had a history of incarceration and "0" if not. Dummy variables were also created for psychiatric diagnoses. Diagnoses were extracted from psychiatric consultation notes, that listed all Axis I and Axis II disorders established. A treatment adherence indicator variable was also created; it was established by review of the medication administration records. Clients were considered treatment adherent if they accepted medication from the team nurse more than 80% of the time. Two continuous variables were created that captured the number of contacts with the family physician and the psychiatrist each client had during the 6 months of the study.
Analyses
Rates of clinical and housing improvement were calculated per 100 individuals. The strength of the associations between these rates and subject characteristics were tested. The chi-square test was employed to examine the strength of the association between the outcomes and dichotomous variables. Two-sided Student t tests were used to test the associations between continuous variables and the outcomes. The relevant statistics and their P values are included in Tables 1  and 2. In Table 3 , we used 2 logistic regression models to examine the factors associated with the 2 outcome variablesimproved mental status and secure housing at 6 months. The independent variables in both logistic regressions included treatment adherence, number of family physician visits, number of psychiatrist visits, presence of substance use disorder, presence of personality disorder, and history of forensic involvement.
Results
Of the 73 clients referred to the program over a 12-month period, 68 (93.1%) were assessed by our team. The remaining 5 (6.9%) left Seaton House, presumably for another shelter or for the streets, prior to being fully assessed. The demographic characteristics of the 68 clients are summarized in Table 1 . Clients were men, middle-aged (38 years, SD 9 years), and mostly Caucasian (48 clients) or Black (17 clients). None of the clients were married or had full-time employment. Table 2 summarizes clients' clinical characteristics. Fifty-five percent of clients had a previous psychiatric hospitalization, and 61% had a history of incarceration. The prevalence of severe and persistent mental illness and substance use disorders were 76.5% and 48.5%, respectively. The most common diagnosis was schizophrenia, affecting 41.1% of clients. Forty-eight percent of clients had a comorbid mental illness and an alcohol or other substance use disorder.
Six months after referral to the program, 35 .3% of the 68 clients had improved clinically, and 48.5% had secured housing. The results of the logistic regression analyses are summarized in Table 3 . Clinical improvement and positive housing outcomes at 6 months were significantly associated with the number of visits to the psychiatrist (OR = 1.59 and OR = 1.56, respectively) and treatment adherence (OR = 7.97 and OR = 16.24, respectively). Housing outcomes were also significantly associated with a substance use disorder diagnosis (OR = 0.13).
Discussion
Many North American cities are facing an increasing problem with homelessness, and an urgent need for available and accessible health care. 1, 5, 35 Our collaborative care team integrated primary and specialist mental health care in the shelter setting to avoid long waiting lists for mental health services, poor coordination of primary care and mental health services, and lack of integration of medical care with social work and other in-house services. 34 The shelter-based team managed clients with severe mental illness, whose clinical profile was similar to that described in the literature. 36, 37 Although a more rigorous evaluation remains to be conducted, preliminary outcomes compare favourably with those of more comprehensive and better resourced programs. 12, 14 As expected, we found treatment adherence to be associated with clinical improvement and positive housing outcomes, suggesting that strategies to improve treatment adherence might be particularly important in this population. A review of client treatment regiments revealed that injectable long-acting antipsychotics were underutilized, offered to only 3% (n = 2) of clients.
Another predictor of clinical improvement and housing outcomes was the number of visits to a psychiatrist. This may suggest that access to mental health services has an important role in alleviating homelessness among clients with mental illness. It may further suggest that access to psychiatric follow-up, in addition to psychiatric assessment services, may be important components of successful programs.
Future research needs to clarify causality and examine additional factors associated with adherence to treatment and follow-up recommendations that might affect outcomes, such as symptom severity, cognitive and functional ability, and other service use factors, such as the number of client contacts with their counsellors. A final factor associated with positive housing outcomes was the absence of a substance use disorder diagnosis. Substance use disorders have been identified as one of the factors that distinguish homeless individuals from those who have never been homeless, 21, [30] [31] [32] [33] highlighting the need for new substance use treatment approaches for this challenging population.
This study has several limitations. First, because the homeless population and the structure and operations of the shelter system serving them are heterogeneous, generalizability from a single site is limited. Further, the sample size is small, and one of the outcomes, clinical improvement, was extracted from clinic notes, not objective measures of illness severity. Nevertheless, our findings provide useful information about services and outcomes under real-world conditions.
Conclusion
Although many factors limit the evaluation of shelter-based health care programs to homeless individuals, studies can yield rich information to program planners. Important factors to consider when designing these programs include strategies to promote treatment adherence, access to mental health professionals, and innovative approaches to treatment of substance use disorders. Finally, in a health care system limited by scarce resources, a collaborative effort that partners physical and mental health care may be a possible solution to the complex health needs of this population.
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Résumé : Les soins de santé mentale en collaboration pour les sans-abri : le rôle de la psychiatrie dans les résultats positifs de logement et de santé mentale
Objectif : Les facteurs associés à des résultats positifs pour des hommes sans abri adressés à une équipe de soins de santé mentale en collaboration d'un refuge ont été examinés.
Méthode : Un examen des dossiers de 73 clients adressés sur 12 mois a été effectué. Deux mesures des résultats ont été analysées, l'état clinique et l'état de logement, 6 mois après qu'ils ont été adressés au programme.
Résultat : Parmi les clients adressés, la prévalence de maladie mentale grave et persistante et des troubles liés à l'utilisation de substances était de 76,5 % et de 48,5 %, respectivement. À 6 mois, 24 clients (35,3 %) s'étaient cliniquement améliorés, et 33 (48,5 %) étaient logés. La régression logistique a identifié 2 facteurs associés à l'amélioration clinique : le nombre de visites à un psychiatre et l'observance du traitement. Les mêmes 2 facteurs étaient associés à des probabilités plus élevées de logement, et la présence d'un trouble lié à l'utilisation de substances était associée à des probabilités plus faibles de logement au suivi de 6 mois.
Conclusion :
Les soins d'un spécialiste de la santé mentale sont associés positivement à des résultats améliorés. Les stratégies d'amélioration de l'observance du traitement, l'accès à des spécialistes de la santé mentale, et des approches innovatrices du traitement des troubles liés à l'utilisation de substances doivent être envisagés pour cette population. La présence d'un psychiatre comme membre d'une équipe de soins de santé mentale en collaboration d'un refuge est une façon possible de répondre aux besoins de santé physique et mentale complexes des personnes sans abri.
